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Descr ipt ion of Research and Resu l t s  : 

A major o b j e c t i v e  of t h i s  work has been t h e  s t u d y  of J u p i t e r ' &  r a d i o  emission 
a t  wave l eng ths  longer  than  used heretofore .  A d e s c r i p t i o n  of our i n t e r f e romete r  
and o t h e r  gene ra l  remarks are  contained i n  ou r  Interirh Report of Nov. 24,  1964. 

The observat ions from J u l y  through December 1964 are ncw being s tud ied ,  and 
s e v e r a l  r e s u l t s  have been obtained. Table I summarizes t h e  data f o r  t h e  s e v e r a l  
frequency channels used. The " e f f e c t i v e  observing t i m e "  means t h e  t o t a l  t i m e  w e  
observed and (1) observing cond i t ions  were s a t i s f a c t o r y ,  ( 2 )  t h e  equipnent was 
working c o r r e c t l y m t d  t h e  l i m i t i n g  f l u x  s e n s i t i v i t y  was 3 ~ 1 0 ' ~ ~  w / m 2 c p s ,  o r  better,  
and ( 3 )  J u p i t e r  was above t h e  " r a d i o  horizon", whose z e n i t h  dis tance,  %, is 
computed from t h e  simple r e l a t i o n  sec $ = f / f o .  The c r i t i c a l  frequency, fo ,  was 
ob ta ined  from t h e  ionosounder a t  F t .  Belvoir,  Va. 
" s a t i s f a c t o r y  observing cond i t ions '  exclude t h e  20% o r  s o  of t h e  t i m e  during which 
an unexplained terrestr ia l  no i se  source is observed (see In t e r im  Report of Nov. 24)  . 

One should remark t h a t  

Table  I a l s o  con ta ins  t h e  number of J u p i t e r  events recorded, and t h e i r  t o t a l  
du ra t ion .  I d e n t i f i c a t i o n  is based on two cri teria:  (1) a recognizable  "fr inge" 
pa t t e rn*  must be produced, implying phase coherence a t  t h e  two antennae of t h e  
in t e r f e romete r ,  and t h e  pe r iod  of t h i s  p a t t e r n  shou ld  have an average va lue  implied 
by t h e  d i u r n a l  motion of J u p i t e r ;  and  ( 2 )  t h e  observer must have been a t t e n d i n g  t h e  
r e c e i v e r s  and have domonstrated t h a t  the event was no t  a r a d i o  s t a t i o n  o r  o t h e r  
recognized  i n t e r f e r e n c e .  I n  p rac t i ce ,  ionospheric  e f f e c t s  render t h e  f r i n g e  
p a t t e r n  complex, and  h a r d  t o  i n t e r p r e t .  Fu r the r ,  an average f r i n g e  pe r iod  is no t  
w e l l  determined un le s s  t h e  event las ts  s u f f i c i e n t l y  long - about an hour. Therefore  
events  a r e  d iv ided  i n t o  two c l a s s e s :  
satisfied, and ( B )  i n  which agreement i s  less c e r t a i n .  Class B includes some 
events  t h a t  a re  t o o  s h o r t  t o  complete an e n t i r e  f r i n g e ,  bu t  a r e  appa ren t ly  Jovian, 
a n d  also some longer  events  which may o r  may no t  be Jovian,  although t h e  observer  
could f i n d  no o t h e r  explanat ion.  

( A )  i n  which t h e  c r i te r ia  a re  reasonably w e l l  

I d e n t i f i c a t i o n  i s  made s e p a r a t e l y  f o r  each channel, 

* Our s t r i p  c h a r t s  r e c o r d  power x cos (phase a n g l e ) ,  g i v i n g  waves analogous t o  
o p t i c a l  "fringe".  



The occurrenceprobabi l i ty  is t h e  r a t i o  of t h e  t o t a l  du ra t ion  of emission 
from J u p i t e r  to  t h e  e f f e c t i v e  observing time. It  is most i n t e r e s t i n g  t o  no te  t h a t  
storms occur more o f t e n  a t  5 mc/s than elsewhere, a l though even t h i s  m a x i m u m  is 
f a r  below t y p i c a l  f i g u r e s  f o r  14-20 mc/s r a d i a t i o n .  
i d e n t i f i e d  a t  3.5 mc/s, al though observat ions should have been poss ib le .  
v a l i d i t y  of t h i s  r a t h e r  pecu l i a r  frequency d i s t r i b u t i o n  depends, of course, upon 
t h e  f l u x  c a l i b r a t i o n  of t h e  antennae. 
storms occurr ing  a t  6-7 mc/s, t he  f l u  would have t o  be  underest imated by a f a c t o r  
of f i v e ,  o r  more, r e l a t i v e  t o  4.7-5.2 mc/s. This seems unl ike ly ,  but  more work 
needs t o  be done. 

No d e f i n i t e  r a d i a t i o n  was 
The 

However, t o  remove t h e  d i p  i n  number of 

The longi tude  dependence i s  shown i n  f i g  1. This  his togram shows t h e  number 
of 50-minute i n t e r v a l s  during which r a d i a t i o n  from J u p i t e r  was r ece ived  on one o r  
more f requencies .  The s u r p r i s i n g  f e a t u r e  i s  t h e  r e l a t i v e  du r th  of r a d i a t i o n  near  
region A (System I11 Longitude = 19Oo-28O0), f o r  t h i s  region is  by f a r  t h e  most 
a c t i v e  above 15 mc/s. 
appears  t o  be complimentary t o  p r o f i l e  f o r  h igher  f requencies .  

I n  o the r  words, t h e  longi tude  p r o f i l e  f o r  &ow f requencies  

Concerning t h e  s a t e l l i t e s ,  the only c o r r e l a t i o n  tu rned  u p  so f a r  is  a tendency 
f o r  emission t o  be more l i k e l y  when I o  is west of t h e  p l ane t  ( i .e .  t h e  angle  from 
s u p e r i o r  conjunct ion is g r e a t e r  than 180'). 

Some work remains on completing t h e  ana lys i s  of t h i s  year ' s  observat ions.  
Also improvements a r e  be ing  made i n  t h e  equipnent f o r  t h e  next appa r i t i on .  

B. Spectroscopy 

S i n c e  1962 for ty-one exposures of J u p i t e r  have been obta ined  wi th  t h e  high 
d i s p e r s i o n  spectrograph on t h e  20-inch r e f r a c t o r  a t  t h e  Van Vleck Observatory. 
S i x t e e n  of t hese  were taken  using a dove prism t o  r o t a t e  t he  image of t he  p l ane t  
so t h a t  i t s  equator l i e s  a long  t h e  spectrograph slit.  
t h e s e  plates at tempting t o  measure t h e  con t rove r s i a l  "anomalous l i n e  tilt" 
(Spinrad  Ap.J. 136, 311, 1962). Due t o  the  r o t a t i o n  of t h e  p l ane t  both r e f l e c t e d  
Fraunhoffer  l i n e s  and t h e  absorp t ion  l i n e s  a t  "3 appear t o  s l a n t ;  however t h e  
tilt of t h e  NH3 appears  much less than one-half t h e  Fraunhoffer  l i n e  tilt, which 
was expected. S ince  1962 not  a l l  observers  have confirmed the e f f e c t .  M r .  ivieyer8s 
work hss  shown t h a t  our  p l a t e s  usua l ly  show t h e  Nanomalous'8 e f f e c t .  We have no t  
found a s a t i s f a c t o r y  explanat ion i n  terms of ins t rumenta l  de fec t s ,  and the  e f f e c t  
may be real. However, we suspec t  t h a t  some s o r t  of "seeing" phenomenon may be a t  
play.  

hr. Howardkeyer has s t u d i e d  

We a r e  cont inuing  t o  explore  these  p o s s i b i l i t i e s .  
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TABLE I 

I 
i 

Effective EVENTS Occurance 
Frequency Observing Iden. Class ~ .- A ----- 1 Iden. __._ ----- Class A and B Probability 

A ,44B Total Time. Number Total ~ f m ~  i I 
Channel. Time 

3.5 mc/s 95 hrs. none l? 0.5 hr. 0 0.5% 

4.1 

4.7 

5.2 

5.5 

6.5 

7.3 

*note : 

151 2 1.7 hrs. 7 4.2 1.1% 2.8 

202 4 5.9 10 10.3 2.9 5.1 

16 1 3 6.5 10 8.0 4.0 5.1 

415 5 4.2 14 10.4 1.0 2.5 

0.4 1.0 
1.6" 2.3" 

280 4" 4.0" 11" 6.3" 

168 5" 6 .O* 9" 8.8" 0.4" 1.4 
i 3 . 5 "  5.2" 

The limiting f l u  at 6.5 and 7.3 mcls is usually 1 x 10 -21 wlrn'cps or 
better. Therefore, the summary of events includes events weaker than 
3 x the limit for lower frequencies. The occur nce probability 
is computed, omitting events weaker than 3 x 
including these events ( * )  . 

9 w/m cps and then 
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fig. 1 Longitude profile of Low frequency Jovian Radiation 


